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Continuous Epidural Analgesia for Labour and Delivery:
Review of 1000 Cases

PATRICIA F. KANDEL, M.D., W. E. SPOEREL, M.D., F.R.C.P. [C] and
R. A. H. KINCH, M.D., F.R.C.S. [C], London, Ont.

In six years in London, Ontario, the use of continuous
lumbar epidural analgesia in deliveries increased from
5% to over 50%. Its effect was assessed in 1000 consecu¬
tive cases, all vertex presentations. In established labour,
epidural analgesia was started for pain relief and was
maintained with intermittent injections until delivery;
in 34% the duration exceeded four hours. Labour was
not retarded, but there was an inadvertent selection
of patients with slow and painful progress. Forceps
delivery was used in 89%, mid-forceps in 11.8% and
forceps rotation in 17.7%; 2.4% required Cesarean
section. Fetal condition was excellent (Apgar rating of
7 or greater in 96.7%). Postpartum complications could
not be directly related to the technique. Continuous
epidural analgesia gives superior relief of pain but calls
for experienced anesthetists and adjustments in obstetri¬
cal management and nursing care.

CONTINUOUS lumbar epidural analgesia12
and continuous caudal anesthesia3 are consid¬

ered by Moore4 to be "the ultimate in providing
pain relief for the parturient". While a single in¬
jection lumbar epidural block is used as a routine
procedure in obstetrics,58 a continuous technique,
i.e. the introduction of a plastic catheter into the
epidural space allowing repeated injections, is
usually reserved for specially selected cases. Based
on Cleland's studies of the conduction of pain in
nerves during labour and delivery,8 Bromage9 pro¬
posed continuous lumbar epidural analgesia in¬
stead of the caudal approach and reported that this
was a safe and satisfactory technique.
The use of an indwelling plastic catheter is well

established and, if the operator has sufficient ex¬

perience, does not add to the risk of lumbar
epidural analgesia. It gives this technique a great
flexibility: it provides satisfactory analgesia for any
duration of labour, and anesthesia for delivery.
Considerably less local anesthetic is needed than
with caudal analgesia. The use of this technique
will reduce exposure to the hazards of general
anesthesia and narcotic analgesics.
We use a catheter almost routinely when epi¬

dural analgesia is requested by the obstetrician,10
and a single injection only when delivery is immi-
nent. The satisfaction of patients and obstetricians
with this technique is reflected in the steady in¬
crease in requests for epidural analgesia during the
past five years (Fig. 1), such requests rising from
5% in 1960 to over 50% in 1965. This marked
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En six ans a London, Ontario, l'emploi de l'analgesie
epidurale continue durant les accouchements est passe
de 5% a plus de 50%. On a eValue* ses resultats dans
1000 cas consecutifs, tous des presentations du sommet.
Dans les cas ou le travail £tait declenche, on a amorce

l'analgesie epidurale pour soulager la douleur et on
Ta maintenue au moyen d'injections intermittentes
jusqu'au moment de la delivrance; dans 34% des cas,
cette methode a ete appliquee pendant plus de quatre
heures. Le travail n'a pas ete* retarde, bien que la serie
ait comporte, par hasard, un certain nombre de femmes
dont le travail etait lent et penible. Le forceps a 6t6
employe dans 89% des cas, les forceps au detroit moyen
dans 11.8% des cas et la rotation par forceps dans
17.7%; on dut proceder a une section cesarienne dans
2.4% des cas. L'&at du f£tus &ait excellent (Apgar
superieur a sept dans 96.7% des cas). Les complications
du post-partum n'ont pu etre attribuees a la technique.
L'analgesie epidurale continue permet d'obtenir un
meilleur soulagement de la douleur, mais exige la
presence d'anesthesistes experimentes, des modifica¬
tions des manceuvres obstetricales et des soins
infirmiers.

change in the anesthetic management of obstetrical
patients has had considerable influence on ob¬
stetrical management and nursing care. We have
made a retrospective study of 1000 vaginal de¬
liveries managed by continuous epidural analgesia
to examine the effects of this technique on the
mother, the infant, the progress and management of
labour and delivery, and to determine the side
effects and complications of this procedure.
Method of Study
Records of over 1200 consecutive patients who

received epidural analgesia were examined. Contin¬
uous epidural anesthesia was defined as two or
more injections given through an epidural cathe¬
ter. Thus, all "single-dose" epidurals (143 cases)
were rejected even if a catheter had been intro¬
duced. We eliminated multiple births (six cases),
breech presentations (20 cases) and all Cesarean
sections in which epidural anesthesia was admin¬
istered for the surgical procedure only. Pregnancies
in which the fetus was not viable at the time of
labour were also excluded. One thousand cases

qualified for our study. These patients received one

or more injections during the first stage of labour,
and a terminal injection to provide anesthesia for
delivery. All had a single viable pregnancy with
vertex presentation and all were considered suitable
for vaginal delivery.
To point up differences introduced by continuous

epidural analgesia, we have compared our series
with data from this hospital for the year 1960,11
when less than 5% of patients were managed by
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Fig. 1..Trends in obstetrical anesthesia 1960-1965, Victoria
Hospital, London, Ontario. The number of deliveries per year
is inserted on top of each column. "Local and Trilene" refers
to infiltration of local anesthetic agent, pudendal block, self-
inhaled trichloroethylene (Trilene) and any combination of
these.

this technique. We are aware of the shortcomings
of such comparison from a statistical point of view.
Groups of patients selected at random and man¬

aged with different anesthetic methods would cer¬

tainly be more desirable, but such an arrange¬
ment is impractical in private obstetrical practice
in a general hospital.
Anesthetic Technique
The technique of continuous epidural analgesia

used by the anesthetists at Victoria Hospital, Lon¬
don, Ontario, is that described by Bromage.12 The
intention is to block the spinal segments T 11 and 12
during the first stage of labour, and later extend
the block to include the sacral plexus to provide
anesthesia for delivery.
A pre-set sterile epidural tray, with local anes¬

thetic agents, antiseptic solutions, sterile gloves and
emergency drugs, is kept on a portable cart. The
epidural catheter is inserted in the labour room or
on the delivery table. The patient is placed in a

lateral position and the skin of the back is pre¬
pared with an antiseptic solution and draped with
a sterile fenestrated sheet. Following identification
of the interspace between the second and third or
third and fourth lumbar spinous process, the point
of entrance of the epidural needle is anesthetized
with local anesthetic. Through it a No. 17 Tuohy
needle is inserted into the spinous ligament and
advanced until it is firmly held by that ligament.
The stylet is removed and a 10-ml. syringe contain¬
ing 3-5 ml. of local anesthetic solution is attached.
While thumb and index finger of the left hand

steady the needle, the side of the hand resting
against the patient's back, the needle is advanced
through the ligaments by applying pressure to the
plunger of the syringe with the right thumb. As the
tip of the needle enters the epidural space, the re¬
sistance to injection suddenly disappears and the
needle no longer advances with pressure on the
plunger ("loss of resistance" technique). Because
of variations in density of the ligamentum flavum,
careful observance of this technique is important to
prevent dural puncture; as long as the needle can

be advanced by moderate pressure on the fluid
column in the syringe, the needle is outside the epi¬
dural space, even though some fluid is expressed.
When the epidural space is reached, approxi¬

mately 3-4 ml. of anesthetic solution is injected. We
consider this a test dose. A small vinyl tubing* ap¬
proximately 4 feet long, with two markings indicat¬
ing one and two needle lengths from the tip, is intro¬
duced through the lumen of the Tuohy needle until
the second marking reaches the hub. The needle is
then withdrawn over the catheter and the latter
pulled back until the first marking is at skin level.
In the average patient, this will leave 2-4 cm. of the
catheter inside the epidural space. The exterior part
of the catheter is looped over a sterile gauze pad
and taped securely to the back. The patient is then
turned to the supine position. Any adverse effects
from the test dose, e.g. subdural or intravascular in¬
jection, will be evident by this time. All being well,
a further 2-3 ml. is injected through the catheter,
giving the patient a total dose of about 6 ml. of
local anesthetic solution.
The anesthetist remains with the patient until

evidence of satisfactory analgesia is obtained.
Subsequently, similar doses of 4-6 ml. are given as

required, usually at hourly intervals. At regular
intervals after each injection, the patient's blood
pressure is recorded by the attending nurse. Once
the cervix is fully dilated, the terminal injection of
10-15 ml. is made with the patient in a sitting or

reverse Trendelenburg position to achieve sacral
anesthesia for delivery.

Lignocaine 1.5% with adrenaline 1:200,000 was
used in 58% of patients, plain lignocaine in 25%,
and mepivacaine 1.0 or 1.5% in 16%. In some cases
of prolonged labour, the duration and intensity of
analgesia achieved gradually lessened with each
injection.13 This problem was overcome by increas¬
ing the concentration, adding adrenaline or chang¬
ing to another agent.

Success and Duration of Epidural
Analgesia

Epidural analgesia was considered successful if
the patient remained comfortable and did not re¬

quire other forms of analgesia or anesthesia once

epidural analgesia had been started. Such analgesia
*B-D vinyl tubing I.D. 0.02, wall 0.008, Becton Dickinson and
Co., Rutherford, N.J.
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was achieved in 881 cases (88%). During labour
39 patients received additional sedation; 13 more

had incomplete analgesia but did not receive a

supplement; 52 had general anesthesia for delivery,
and 15 needed and received both analgesics and
anesthesia.

Occasionally, analgesia was predominantly uni¬
lateral, presumably because the tip of the catheter
was in an unsatisfactory position.14 Slight with¬
drawal of the catheter usually corrected this, al¬
though in a few cases the catheter had to be re¬

inserted at another interspace.
Additional sedation was sometimes ordered by

the obstetrician to counteract anxiety or to relax
the patient. At times nitrous oxide or other adjuvant
was used during difficult forceps manipulation, or

simply because the patient desired to be asleep
during delivery. Occasionally delivery was at¬
tempted before good perineal anesthesia had been
established and supplementary general anesthesia
was necessary to allow the obstetrician to proceed.
Although the pain of uterine contractions is usually
relieved one to three minutes after the injection, it
is 10 or 15 minutes after the terminal dose before
anesthesia is sufficient for obstetrical operations.
Taking into consideration that additional sedation
or anesthesia was sometimes used for reasons other
than failure of the method, our success rate was

greater than the 88% indicated above.

!" r
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¦ MULTI PARAS
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Fig. 2..Duration of epidural analgesia in primiparous and
multiparous patients.

Epidural analgesia, once started, was usually
maintained until delivery was completed. The dura¬
tion of analgesia varied widely (Fig. 2). In 54%
of primiparous patients and in 75% of multiparas it
was maintained for less than four hours; it exceeded
eight hours in 16% of primiparas and 6% of multi¬
paras. The longest case lasted 24 hours.

Epidural analgesia was interrupted by the ob¬
stetrician for a time in 21 patients because of
apparent weakening or cessation of uterine con¬

tractions. Indeed, the absence of pain may give this
impression to the inexperienced observer. In our

experience, weakening or cessation of contractions
is rare and can usually be corrected with small
doses of synthetic oxytocin (Syntocinon) by nasal
spray. On the other hand, some patients who are

making little progress, despite apparently vigorous
and painful contractions, progress better after epi¬
dural analgesia is begun.

Selection of Patients and Decision to Start
Epidural Analgesia

Epidural analgesia was chosen by the obstetri¬
cian or the patient; frequently the obstetrician had
discussed this procedure with the patient during
prenatal office visits. The patients in this study
were predominantly primiparas (Table I). It
should be noted that the selection of these patients
was not actively influenced by the Department of
Anesthesia. An anesthetist was available on the
obstetrical floor at all times and he usually con-

curred with the attending obstetrician's choice of
anesthesia.

TABLE I..Incidence of Parity

%of
epidural
series

%of
non-epidural

series

Primipara. 54
Para 1. 27
Para 2 and more. 19

35
27
37

The decision to commence continuous epidural
analgesia was also made by the obstetrician. The
majority were guided by the need for pain relief,
some by the progress of labour. Fig. 3 indicates
the degree of cervical dilatation in primiparous pa¬
tients at the start of epidural analgesia. This dis¬
tribution curve is similar to one relating the need
for analgesic medication to the degree of cervical
dilatation in primiparas.15 Fig. 3 also illustrates the
tendency of some of our obstetricians to withhold
epidural analgesia until the cervix is dilated at
least 6 cm.

PER CENT OF CASES
AT DEGREE OF
CERVICAL DILATATION

2468 10 2468 10

CERVICAL DILATATION IN CENTIMETERS

Fig. 3..Cervical dilatation in primiparas when epidural
analgesia was started (left side) and when analgesic drugs
were required (right side).is (Reproduced, by permission of
the publisher, from: Flowers, C. E., Jr., Littlejohn, T. W.
and Wells, H. B.: Obstet. Gynec, 16: 210, 1960.)

Influence of Epidural Analgesia on the

Progress and Duration of Labour
When the average length of labour in primi¬

parous patients under epidural analgesia is com¬

pared with a control series without epidural anal¬
gesia, it can be seen that our patients had a slightly
longer duration of labour (Fig. 4). If this technique
did prolong labour, the effect should be more
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Fig. 4..Duration of labour (in hours) in primiparous and multiparous patients with
epidural analgesia and without epidural analgesia.

marked in patients in whom epidural analgesia was

begun in the early stages of cervical dilatation. To
make such a comparison, we divided the primiparas
into groups, according to the degree of cervical dila¬
tation when epidural analgesia was begun (Fig. 5).
It became apparent that the average duration of
labour before epidural analgesia was similar in all
groups, while the time under epidural analgesia
was related to the degree of cervical dilatation.
This suggests that patients with a slow and
difficult labour have pain which causes them to
demand relief at an earlier stage of cervical dilata¬
tion. It seems, therefore, that the slower progress
of those who had epidural analgesia is due to the
inadvertent selection of patients with difficult
labour rather than the technique of analgesia.16

Adrenaline is known to reduce the contractile
force of the uterus. Although the quantity of
adrenaline in anesthetic solutions (1:200,000 or 5
/Ag./c.c.) is small, it has been suggested that it has
this effect.9 We compared the primiparas in whom
plain and adrenaline-containing solutions of ligno¬
caine were used. Only the group in which the
analgesia was started at less than 4 cm. dilatation

(Table II) showed a prolonged epidural anes¬

thetic time with adrenaline; with more advanced
dilatation no such difference was found. The num¬

ber of cases was too small to be of statistical signi¬
ficance, but the possibility of an adrenaline effect,
at least in early labour, cannot be dismissed.24

TABLE II..Effect of Adrenaline-Containing Anes¬
thetic Solutions on the Duration of Labour in Patients
Whose Epidural Analgesia was Started at Less Than 4

cm. Dilatation

Fig. 5..Average duration of labour before and after epi¬
dural analgesia was started in primiparas. Patients are
grouped according to the degree of cervical dilatation at the
time epidural analgesia commenced.

Method of Delivery

The small amounts of local anesthetic solution
sufficient in the first stage of labour are not ade¬
quate for the second stage. A terminal injection
of 10-15 ml. is usually necessary to block the sacral
plexus and provide good anesthesia of the birth
canal. As this eliminates the bearing-down reflexes,
the patient must be told to push with each con¬

traction if the obstetrician wishes to make use of
the extrauterine forces. Although spontaneous de¬
livery can be accomplished in this way, the second
stage of labour is often prolonged and termination
by outlet forceps is often desirable. Only 8.5%
of our patients (mainly multiparas) delivered spon¬
taneously; forceps were used in 89% (Table III).
The pelvic musculature plays an important part

in guiding and rotating the fetal head; continuous
caudal analgesia has been criticized for relaxing
these muscles early in labour and causing an in-
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crease in posterior presentations. We hoped that
the lumbar approach would be more physiological
in this regard. However, our incidence of forceps
rotation (17.7%) approximated that reported for
caudal analgesia (15%).17 In another 4.4% the
diagnosis of posterior presentation was made dur¬
ing the second stage of labour, but from the clinical
records we could not determine whether rotation
occurred spontaneously at delivery or whether
manual or forceps rotation had been done.

TABLE III..Method op Delivery

Total Non-epidural
Primiparas Multiparas % series %

Spontaneous. 17 70 8.750.9
Outlet forceps. 423 351 77.443.8
Mid-forceps. 82 36 11.81.8
Cesarean section. 20 42.43.4
Forceps rotation. 100 77 17.75.0

Mid-forceps were used relatively frequently at
the time of our study (11.8%); since then this
procedure has been used less often as we gained
more experience with this method of analgesia.

In 24 patients the infant was delivered by Cesar¬
ean section after varying lengths of labour under
epidural analgesia. Indications for Cesarean section
were: cephalopelvic disproportion in 17 patients,
uterine inertia in four, cervical dystocia in two, and
abruptio placentae in one. Signs of fetal distress
influenced the decision to operate in nine. The
average labour for cases terminated by section was
24 hours (range: nine to 44 hours). The average
duration of epidural analgesia was 12 hours (range:
three to 24 hours). In five patients, epidural anal¬
gesia was started before a cervical dilatation of
4 cm. was reached; in four, dilatation was over 6
cm. This incidence of Cesarean section (2.4%) is
of the same order as that in an unselected obstetri¬
cal population.
Complications During Epidural Analgesia
Maternal hypotension was the most frequent

complication. A systolic pressure between 80 and
100 mm. Hg was recorded in 12.9% of jcases, and
a pressure below 80 mm. Hg in 4.6%. The inci¬
dence of a supine hypotensive syndrome was not
recorded but because many patients showed im¬
provement with left lateral posturing, this pro¬
cedure was adopted as the first measure in counter-
acting low blood pressure.18
Hypotension occurred most frequently with the

initial injection or with the larger terminal dose.
In about one-half of the patients who became
hypotensive an intramuscular vasopressor was used,
usually methoxamine 10 mg. or methamphetamine
10 mg.19 No adverse effects on the mother were re¬

corded following hypotension. A possible effect on
the fetus will be discussed later.
The dura was punctured with the Tuohy needle

in eight patients. This accident was recognized
immediately in all and no extensive spinal analgesia
resulted. Epidural analgesia was established by

adjustment of the needle or by entering another
interspace.
A systemic reaction to the local anesthetic was

observed in seven patients. In three (and in two
others with no recorded reaction) a free flow of
blood into the catheter indicated that an epidural
vessel had been entered. In the remaining four
patients no blood was seen but the rapid onset of
the reaction suggested that a vessel had been punc¬
tured. Two of the patients had a transient convul¬
sion and three lost consciousness and had slight
muscle twitchings. The remaining two complained
of weakness, dizziness, nausea or palpitation, prob¬
ably caused by the adrenaline. On five occasions the
reaction occurred with the terminal injection. We
can only assume that the increased efforts of the
mother at this time caused distension of the epi¬
dural vessels, facilitating puncture by the catheter,
or that the more forceful injection used to give the
larger terminal dose was in some way responsible.
Aspiration of the catheter before injection of each
dose is recommended as a precaution against this
complication.

Infection of the injection site or breakage and
sequestration of a piece of catheter in the epidural
space did not occur in any of these patients.

Effect on the Infants
The Apgar rating of the infants in our series

(Table IV) compared favourably with those from
a "non-epidural" control series11 in which 3.3% of
the mature infants had a rating below 6.

Signs of fetal distress were more frequent in
mothers with hypotensive episodes (22.8%) than
in normotensive mothers (13.3%). No correlation
was noted between severity of hypotension and de¬
gree of fetal distress, although this observation may
not be valid because the blood pressures were re¬
corded intermittently. The Apgar rating was slightly
lower in infants of mothers in the hypotensive
group than in the overall series. There was rela¬
tively little change in the Apgar ratings in infants
delivered after forceps or manual rotation (Table
IV). Maternal complications of pregnancy and pre¬
maturity were most frequently associated with fetal
depression at birth; infants delivered by Cesarean
section seemed to respond more slowly. The con-

TABLE IV..Apgar Ratings

No.of 9/W 7/8
patients % %

All patients. 1000 87.6 9.1
Mature infants. 975 88.5 8.8
Premature infants. 25 52.0 20.0
Patients with hypo¬

tensive episode... 175 85.9 8.9
Patients without
hypotension. 825 88.0 9.1

Forceps or manual
rotation.... 220 83.2 10.9

Cesarean section... 24 72.0 24.0
Maternal complica¬

tions of pregnancy 103 75.8 12.6
Infants with signs of

fetal distress. 150 78.7 12.0
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siderable influence of non-anesthetic factors on the
Apgar ratings is evident from this table.

Fetal Mortality
There were 10 fetal deaths in this series; three

infants had congenital abnormalities incompatible
with survival, and two were premature. In one
infant who died shortly after birth, autopsy showed
a cerebral infarct. Four infants developed a respira¬
tory distress syndrome: one of these aspirated
meconium-stained fluid and had early, marked
signs of distress; another had associated Rh incom-
patibility; in a third the mother had toxemia
superimposed on a chronic nephritis.
Postpartum Complications
The postpartum course was reviewed to detect

complications that might have been related to epi¬
dural analgesia. Seven patients had severe pro¬
longed headaches; five of these had inadvertent
dural puncture and two had postpartum hyperten¬
sion. One patient with dural puncture had an

unexplained convulsive seizure on the fourth post¬
partum day. Seventeen patients had mild headache
which responded to analgesics.

TABLE V..Postpartum Complications
No. of Persistent Present at

Complaint cases Transient for days discharge
Pain in area of

epidural
puncture. 3 3 00

Lumbar pain. 22 20 20
Coccygeal pain... 4 3 11
Legpain. 8 5 30
Sensory or motor

disturbance in
legs. 4 2 21*

*Foot drop with slow recovery.

Complaints related to the puncture site, back and
legs are shown in Table V. Most of these related to
transient conditions and only two persisted beyond
the usual hospital stay. Lumbar and coccygeal pain
are known sequelae of parturition. Neurological
symptoms, unrelated to the anesthetic procedure,
such as parasthesia and nerve palsy, have been
reported after childbirth.20

Discussion

Although we do not advocate any single tech¬
nique as a routine in obstetrical analgesia, continu¬
ous epidural analgesia is our first choice for the
majority of our patients. On its own merits this
technique has become increasingly popular with
patients, obstetricians, nurses and anesthetists. Our
survey has shown that the risk of this method does
not exceed that of other techniques of comparable
efficiency, and offers several advantages for mother
and infant, the most outstanding of which is ade¬
quate control of labour pain without fetal de¬
pression.

The use of this technique has required changes
in obstetrical management. Pain as an indicator of
the activity of labour is eliminated and the par-
turient's progress must be assessed by more meticu-
lous observation. There is no indication that the
first stage of labour is either prolonged or hastened
by epidural analgesia, but progress during the
second stage is invariably retarded and the termin¬
ation of this stage by forceps is probably desirable
and necessary in almost all patients. Indications for
the use of forceps are thus altered; rotation of the
fetal head, manually or with forceps, is required
more frequently. If he is going to adopt this tech¬
nique, the obstetrician must have skill and judg¬
ment in the use of forceps. The incidence of Cesar¬
ean section following epidural analgesia is com¬

parable to that in an unselected group of patients.
Hypotension was the only frequent complication.

Its control requires close supervision and frequent
blood pressure recordings, particularly after the
initial injection. Hypotension has become less of a

problem as our experience increased and we began
to use minimal effective doses23 and avoided
the supine hypotensive syndrome. Although vaso¬

pressors in small doses were used, their value has
recently been questioned. Since there is experi¬
mental evidence that vasopressors restore maternal
blood pressure but do not produce a correspond¬
ing improvement in uterine blood flow,21 they
should be used only if they are essential for ma¬

ternal survival. Displacement of the uterus to the
left, elevation of the legs and a rapid intravenous
infusion usually restores the blood pressure;18 in
addition, oxygen inhalation is advisable.22 If they
must be employed, vasopressors are best given by
continuous intravenous drip while the blood pres¬
sure response is measured repeatedly.19 However,
such situations are sufficiently uncommon that we

do not start an intravenous infusion routinely; this
is done only when there are other indications.
The condition of the infant was usually excellent

and resuscitation was rarely required. Forceps rota¬
tion and hypotension had only a slight effect on

the Apgar rating, although the latter was more

frequently associated with signs of fetal distress.
Prematurity and maternal complications of preg¬
nancy had a greater influence on the Apgar rating
than the technique of anesthesia or obstetrical in¬
tervention. The uncorrected fetal mortality in this
series was 1%.

Discomfort in the early postpartum period may
be slightly greater following epidural analgesia
than after other forms of pain relief; however, this
is hard to evaluate because many of the latter
group were still under the influence of analgesics
given during labour. Only patients in whom the
dura had accidentally been punctured had signifi¬
cant headache. It was difficult to determine whether
there was a slightly greater incidence of transient
neurological complications following epidural anal¬
gesia; nerve injuries have been observed irrespec-
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tive of the mode of obstetrical delivery or the
anesthetic technique.20
What cannot be presented in figures is the pleas-

ant and quiet atmosphere of the stage room and
delivery room. The obstetrician need not rush to
the delivery suite; on arrival, he finds ideal condi-
tions for delivery. The anesthetist need not
worry about the patient's full stomach and airway
obstruction; obstetrical anesthesia no longer re-
sembles an emergency procedure. The mother is
comfortable and is not exhausted or heavily sedated
at the end of her labour; she is delighted to be fully
conscious and able to participate in the delivery
of her baby.

SUMMARY
The use of -continuous lumbar epidural anal-

gesia for pain relief during labour and delivery has
increased at Victoria Hospitall, London, from less than
5% in 1960 to over 50% in 1965. To assess the effects
of this method, 1000 consecutive patients with vertex
presentation of the fetus were reviewed.

Epidural analgesia was usually started when the
patient was well established in labour and required
relief of pain; it was maintained with intermittent in-
jections up to 24 hours. There was no indication that
epidural analgesia slowed labour but, on review, an
inadvertent selection of patients with slow and painful
labour was detected. In 16% of primiparas and 6% of
multiparas the analgesia lasted over eight hours.
The second stage of labour was terminated by for-

ceps delivery in 89%; 2.5% required Cesarean section.
There was a high incidence of mid-forceps delivery
(11.8%). Forceps rotation was used in 17.7%.
The condition of the baby was usually excellent and

an Apgar rating of less than 7 was encountered in
only 3.3%; prematurity and complications of pregnancy

accounted for most of the fetal depression. There were
10 fetal deaths; three infants had anomalies, two were
premature and four died with respiratory distress
syndrome.
The most frequent maternal complication was hypo-

tension, and a slight increase in incidence of fetal dis-
tress was noted in this group. The dura was punctured
in eight patients and a systemic reaction possibly due
to intravascular injection was recorded in seven. No
complications were attributable to the epidural catheter.

Continuous epidural analgesia is a superior method
of pain relief in obstetrics. However, its use requires
the services of a knowledgeable and skilled anesthetist
and certain adjustments of obstetrical management and
nursing care.
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PAGES OUT OF THE PAST: FROM THE JOURNAL OF FIFTY YEARS AGO

WILLIAM BOYD ON THE
CEREBRO-SPINAL FLUID

I wish to direct your attention this evening to a con-
stituent of the body which is of the greatest possible
clinical and practical importance, but which has been largely
neglected by the general practitioner in the past, and which
even yet receives but scant attention from the text-books
on diagnostic methods. That, however, as much information
of the highest value is to be derived from an examination
of the cerebro-spinal fluid as from that of the blood or
the urine, it is my object to demonstrate to you to-night.
The naked-eye appearance of the fluid may yield in-

formnation of the greatest value. The fluid may be blood-
stained, turbid, or clear.

First, the fluid m-ay be blood-stained: The presence of
blood may be due to accidental tearing of part of the
subarachnoid venous plexus during the puncture, or the
blood may have been preexistent in the fluid. The condi-
tions may 'be differentiated in two ways.
The demonstration of the presence of preexisting buemor-

rhage in La case with a history of injury to the head is of
great practical value, for it points almost infallibly to frac-
ture of the skull with tearing of a meningeal vessel. Cases
have been described in which a diagnosis of meningeal
hzemorrhage was made from examination of the spinal fluid,
the artery was exposed, the bleeding point found and tied,

and the patient's life saved. In a case which I saw recently
the diagnosis of fracture of the skull was not made till an
examination of the cerebro-spinal fluid had shewn the
presence of blood.

Secondly, the fluidl may be turbid. Turbidity indicates
the presence of polymorphs, which are never present in the
normal fluid, and their presence is as a rule an indication
of acute inflammation of the meninges. It is important to
note that in cerebral abscess there is no ch-ange in the fluid,
unless the meninges are involved, or unless the abscess has
burst into the lateral ventricles. Thus, if a patient shows
signs of acute cerebral trouble, accompanied by a high
leucocytosis in the blood, but a normal cerebro-spin-al fluid,
the probability is that he is suffering from abscess of the
brain. This is one of the cases where a negative finding is
of positive diagnostic value.

Thirdly, the fluid may be clear. To conclude from this,
however, that it contains no abnormal cells or micro-
organisms is an error of the first magnitude. The fluid is
not rendered turbid by the presence either of lymphocytes
or bacteria. Enormous numbers of lymphocytes may be
present in tubercular meningitis, but the fluid may appear
quite normal. Again, if the fluid be examined in cases of
typhoid shewing marked cerebral symptoms, large members
.of typhoid ibacilli may be found, without any increase of
cells or other indications suggestive of meningeal inflamma-
tion.-W. Boyd: Canad. Med. Ass. J., 6: 984, 1916.


